A micro-method for the estimation of vitamin B1 has been described by Atkin, Schultz & Frey [1939] . It is based on the measurement of the rate of -fermentation of sugar by baker's yeast, using a Warburg or similar apparatus, and is sensitive to 0-005,ug. of vitamin B1. The method described below is based on the thiochrome technique and is of similar sensitivity. It was developed during work on the distribution of vitamin B1 in the wheat grain and has been applied successfully to small quantities (1-50mg.) of cereal products [Hinton, 1942] . EXPERIMENTAL 'The method is based upon the optical design of the Spekker Photoelectric Fluorimeter. In this instrument, an image of the mercury discharge tube is brought to a focus at a point opposite the photo-cell, -the focused beam normally passing through the test solution contained in a large glasl cell. In the Photo-cell Discharge tb micro-method here described, the glass cell is replaced by a suitable holder by means of which a capillary tube containing the test solution is placed in the image, which measures 2 x 20 mm. approximately in the focal plane, and thus receives the full irradiation transmitted by the system (Fig. 1 The'length of the tube was 8cm. To fill it a rubber 'policeman', slipped right down over the end of the tube, is slid carefully upwards whilst the point dips below the surface. The contents are ejected by the reverse movement. On each occasion before the tube is placed in position for measurement the outside should be cleaned by moistening with ethanol and polishing with a cloth. A considerable amount of isobutanol remains on the inside of the tube after it is emptied and the tube should therefore be rinsed with two lots of the solution to be measured. This is done by drawing up a drop of the solution and running it along the tube. The same tube was used for measurement of blank, standard and unknown, and it should be marked and always placed in the holder the same way up.
Standard of fluorescenee. As a permanent standard, a crystal of fluorite was used, which was mounted in a holder and masked by a diaphragm to give a fluorescence intensity of the same order as a solution of quinine sulphate of 0-5,pg./ml.
Expression of resuls. The figures given in the text to illustrate each point are expressed in j relative form. They were expressed in terms of aneurin found on the basis of the fluorescence reading, and then recalculated for each series, the highest yield in the series being taken as 100.
Optimum volumes of reagents. To attain maximum sensitivity, the amount of isobutanol was kept at a minimum. The tube required 0-12 ml., and a total of 0-2 ml. provided enough excess to give the necessary two rinsings. Isobutanol saturated with water was used. 0-1 ml. was chosen as a convenient quantity of test solution, and 0-1 ml. of NaOH gave a total volume most suitable for the subsequent extraction. The smallest quantity of potassium ferricyanide solution which could be handled with confidence is 0-02 ml., and this amount was used in all cases. It was found most satisfactory to keep the volume constant in each case and to adjust the concentration of the solutions as necessary. The reactions were carried out in test-tubes 2 x i in.
Handling of these small volumes was facilitated by constructing special pipettes to hold the quantities required, the capillary tube being drawn off slightly and the tip bent fround and ground (Fig. 3) . The solutions are blown out on to the side of the tube and can be placed just where required. Methanol was omitted, as, under these conditions, it seriously affected the partition of the thiochrome in the two phases. Jansen [1936] used methanol because of its protective action towards thiochrome, which is'thus made less sensitive to excess ferricyanide. The methanol, however, increases the proportion of thiochrome remaining in the aqueous phase; this effect is not serious when the volume of isobutanol is many times greater than the aqueous phase. These results were obtained by carrying out the oxidation in the absence of methanol, which was added finally with the isobutanol. 0-08 ml., which corresponds to about 30 % of the reaction mixture, causes an excessive reduction in sensitivity. As 50 times more ferricyanide is required for a cereal extract than for the standard aneurin solutions, the slight increase in tolerance noted above was not worth considering. In Jansen's experiments he used about 60% methanol in the reaction mixture and reported a range of 500 times.
It is noted from the two series offigurets that the optimum strength of ferricyanide is 10 times greater when methanol is present. This is because the methanol enters into the reaction, inactivating the ferricyanide. With 0-1% ferricyanide the following figures were obtained:
Methanol (ml.) Reading 0-01 0-04 0-08 100-0 88-7 6-8
This effect is much greater than the effect on the thiochrome partition. With 0-5% ferricyanide solution, the In light of the effect of the methanol on partition, this indicates a reversed effect which is due to reduction of the ferricyanide concentration towards the optimum by the action of the methanol.
The inactivation of the ferricyanide proceeds slowly, and the above results were obtained by mixing the NaOH, ferricyanide and methanol together and allowing the mixture to stand some minutes before adding the aneurin solution. The time effect is illustrated by the data obtained with 0-05% ferricyanide: Aneurin (0-2,ug.) added immediately on mixing Aneurin (0-2,ug.) added after 1 hr. VoI. 37 587
The mixture with NaOH is unstable, when the ferricyanide concentration is of the order of 0-005%. The following method of mixing the reagents was therefore adopted: 0-1 ml. of NaOH is placed first in the bottom of the tube, 0-02 ml. of ferricyanide is then pipetted on to the side of the tube just above the surface of the NaOH, so that it runs down and floats on the surface of the solution. This partition is not disturbed until the test solution is measured out and is ready for adding. With the pipette in one hand, the NaOH and ferricyanide are mixed by shaking the tube, the test solution immediately run in and the whole shaken again. All the reagents are thus mixed together within 30 sec. -The times shown in the results below are times elapsing between floating the ferricyanide on the NaOH, and mixing with addition of aneurin solution: Time elapsing ( Spekker Fluorimeter. A special cell is used and a precise plan must be followed with the different reagents normally used in the conversiorf to thiochrome.
2. In solutions of pure aneurin (or in cereal extracts) the method is accurate to ± 2Q % at concentrations in the region of 0.061 jug., the accuracy increasing to ± 3 % at 0.05,ug.
If a precipitate forms, filter and carry out the test on a measured portion. The mixture is kept at room temperature for 30 min., cooled in ice-water, and 5 ml. of chilled ether added. The colour is brought into the ether phase by shaking, and the test-tube immediately stoppered. Within the next hour the ether extract is transferred to a 0-5 cm.
cuvette covered with a glass slide. The extinction value (E) is determined in a Pulfrich photometer with filter S 43. The concentration of the unknown is read by reference to a standard curve prepared by plotting E for known solutions similarly treated. This curve should be renewed for each fresh batch of reagent and should be checked every 2 weeks.
Determination of CC. CC is determined by a somewhat modified procedure. 1 ml. of reagent 1 and 1 ml. of reagent 2 are added to 10 ml. of the test solution. The mixture is incubated for 2 hr. at 37°, cooled in ice-water for 5 min., and shaken with 5 ml. of cold ether. Photometry is cirried out within 1 hr. (filter S 50 and 0-5 cm. cuvette).
Results. The colour formed with CX is dirty red in the water phase, but clear yellow in the ethereal solution. With CC the colour is red in water and in ether. Typical standard curves are given in Fig. 1 .
Within a wide range the relation between E and the concentration of the halogenated phenol is nearly linear. Concentrations of CX or CC greater than 0-5 mg./100 ml. were determined with an error of 5 %. Lower concentrations may be determined 
